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(57) ABSTRACT

In a device for controlling the power supply of the electric
motor of a starter of a motor vehicle, and of an automobile
in particular, a power switch 1s connected 1n series with the
clectric motor to control the motor power. The switch

consists of an electronic power unit capable of being con-
trolled.

11 Claims, 1 Drawing Sheet
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DEVICE FOR CONTROLLING THE POWER
SUPPLY OF AN ELECTRIC STARTER
MOTOR OF A MOTOR VEHICLE AND A
STARTER UNIT CONTAINING SUCH A
DEVICE

FIELD OF THE INVENTION

The mvention relates to a device for controlling the power
supply of an electric starter motor of a motor vehicle, and of
an automobile 1n particular.

BACKGROUND OF THE INVENTION

Traditionally, the power supply for an electric starter
motor 1s controlled by an electromechanical power contact
(coil relay) which is actuated as a function of the status of
the vehicle circuit breaker, either directly or by way of an
clectronic management device, integrated or not integrated
in the starter.

In any event, the power contacts of automobile starters
may be the cause of excessive voltage drop at the terminals
of the electric starter motor. There may be various reasons
for such a voltage drop, including contact corrosion, oxida-
tion caused by arcing, short-circuit caused by deposits of
copper dust engendered by the arcing, chatter when the
contact closes, premature closing of the contacts even before
the pmion has engaged sufficiently in the starter crown
wheel, etc.

One of the objects of the mvention i1s to address these
problems.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there
1s provided a device for controlling the power supply of the
electric starter motor of the vehicle, and of an automobile 1n
particular, comprising a power switch connected 1n series
with said electric motor to control the power supply to said
motor, wherein the power switch comprises a controllable
clectronic power component.

Advantageous features include the following, considered
alone or according to all their technically possible combi-
nations:

The electronic component 1s a power transistor;

The electronic component 1s controlled by a management
unit;

The movement of the starter pinion 1s controlled by an
clectro-magnet, the coil of which 1s connected 1n series
with a second electronic component the power of which
can be controlled, which 1is itself controlled by the
management unit and which controls the power supply
of said coil.

The second electronic power component 1S a power
transistor.

The second power component 1s controlled by a cyclic
pulse-width-modulated signal.

The management unit receives the voltage at the input at
the terminals of the coil, and comprises means to detect
the stabilisation of this voltage, as well as means for
modifying the cyclic ratio of said pulse-width-
modulated signal when this stabilisation 1s detected.

The management unit comprises means to control the
transition to the passing state of the power component,
which controls the power feed to the electric motor
when this voltage stabilisation i1s detected.

The power transistors may be of the MOSFET type.
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2

According to a second aspect of the mvention there 1s
provided a starter unit for a motor vehicle, and for an
automobile 1n particular, comprising an electric motor, a
pinion 1ntended to be started by said motor, media to move
said pinion from a position of rest to a position 1n which 1t
engages with a crown wheel of the internal combustion
engine, and a device to control the power supply of its
electric motor, wherein the device 1s 1n accordance with the
first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the invention can
be derived from the description which follows. It should be
read in conjunction with the single FIGURE appended,
which 1s a schematic representation of a device conforming,
to a possible embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the FIGURE, a motor M of a starter D 1s
connected with a circuit-breaker T2 between a ground and a
terminal B+of the voltage feed from the vehicle battery.

The circuit-breaker T2 does not consist of an electrome-

chanical contact but a power transistor which 1s actuated by
a management unit 2.

This management unit 2 1s, for example, a micro-
controller of which one input el 1s connected to the voltage
terminal B+by way of the vehicle circuit-breaker (key-
actuated circuit-breaker or other type, indicated by reference
1 in the FIGURE), and of which an output s2 controls the
circuit-breaker T2. The micro-controller 2 1s, 1n addition,
also connected directly to the terminal B+by a power supply
input e2.

The power transistor 12 1s, for example, a transistor of the
MOSFET type, of which the gate 1s subjected to a voltage
ogenerated by said micro-controller 2 at the level of its
atoresaid output s2.

The management unit which comprises this micro-
controller 2 likewise controls the power supply of a coil B
of an electro-magnet, which in turn controls the movement
of the pinion of the starter.

To this end, the coil B 1s connected between the ground
and the terminal B+of the voltage supply from the battery,
with a power transistor T1 controlled by the management
unit 2.

The transistor T1 1s, for example, a MOSFET transistor,
of which the gate 1s subjected to a voltage generated by the
management unit 2 at one of its outputs (indicated by the

reference FIG. 1 in the FIGURE).

This management unit 2 likewise receives, at its two
inputs €3, €4, on the one hand the voltage at a point between
the coil B and the circuit-breaker T1, and, on the other, the
voltage at a point between the motor M and the transistor T2.

The power supply sequence for the coil B and the motor
M 1s as follows:

The closing of the circuit-breaker 1 puts the micro-
controller 2 1nto a state of activation.

This 1nitiates several different initialization operations,
such as verification that the armature of the motor M 1s not
in rotation (absence of induced voltage at the terminals of
the motor M), that the coil B is not being supplied with
power, or such as a check on the temperature of the starter.

Once these operations have been carried out, the micro-
controller 2 controls the transistor T1 in such a way that the
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coil B is supplied by a pulse width modulated (PWM)
current. To this end, the PWM modulation may itself be
generated by the micro-controller 2 on the command voltage
of the gate of the transistor T1. Other arrangements are
possible (in particular, the PWM modulation of the supply
current of the coill B could be generated by a speciiic
assembly arranged in the supply circuit of said coil B).

The control which 1s thus exercised on the transistor T1
allows for the engagement at reduced speed of the starter
pinion with the crown wheel of the combustion engine.

The voltage which 1s received at the mput €3 allows for
the development of the voltage to be monitored at the
terminals of the coil B. As the movable core of the electro-
magnet controlled by the coil B moves, so the voltage at the
terminals of said coil varies. It only stabilises when the core
has travelled its course.

Once this stabilisation 1s detected by the micro-controller
2, the voltage at the output s2 passes into the high state, and
unblocks the power transistor T2 which supplies the electric
motor M.

At the same time, the cyclic ratio of the PWM voltage
controlling the transistor T1 changes 1n value 1n such a way
that the supply current of the coil B passes to a sustained
value.

™

This value 1s chosen to be sufficiently high to keep the
clectro-magnet closed, but likewise sufliciently low as not to
incur excessive heating of the coil B or the transistor T1.

As a variant, the transistor 11 can be fed in accordance
with a predetermined voltage law as a function of time. At
the end of a predetermined time period, the output 2 passes
into the high state and unblocks the power transistor T2.

At the end of the unblocking process, 1.e. when the contact
key 1s released, or when the micro-controller 2 issues the
automatic ending of the starting process, the micro-
controller 2 causes the voltages at the outputs s1 and s2 to
switch to low state, 1n order to block the transistors T1 and

12.

Control of the power in this way for an electric starter
motor presents numerous advantages.

It brings about static switching, avoiding all the known
phenomena such as contact oxidation, wear, corrosion, con-
tact chatter, etc.

It also allows for costs, dimensions, and weights to be
reduced, the contactor no longer having any force to be
exerted when the power contacts close.

What 1s claimed 1s:

1. A device for controlling power supplied to a starter of
a motor vehicle, comprising:

a power switch including a controllable electronic power
component;

an electric motor connected 1n series to the power switch
for starting a combustion engine of the motor vehicle
upon receiving power from the power switch; and

a management unit for controlling the electronic power
component of the power switch, the management unit
operafive to:
perform 1nitialization operations prior to activating the

power switch, said 1nitialization operations compris-
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ing at least one of: a verification that an armature of
the electric motor 1s not 1n rotation, a coil operatively
connected to the electric motor 1s not being supplied
with power and a check of a temperature of the
motor; and
activate the power switch after completion of the
initialization operations, whereby power 1s supplied
to the electric motor only upon completion of the
initialization operations.
2. The device of claam 1, wherein the electronic power
component 1s a first power transistor.
3. The device of claim 1, wherein the management unit
comprises a micro-controller.
4. The device of claim 3, further comprising:

an electro-magnet having a coil for actuating the com-
bustion engine upon receipt of power to the coil;

a second controllable electronic power component con-
nected 1n series with the coil for supplying power to the
coll upon activation, and further connected to the
management unif, wherein the management unit 1s
operative to activate the second controllable electronic
power component upon completion of the at least one
initialization operation.

5. The device of claim 4, wherein the second electronic

power component 1s a second power transistor.

6. The device of claim 4, wherein the coil 1s controlled by
a cyclic pulse-width-modulated signal.

7. The device of claim 6, wherein the management unit 1s
further operative to receive a voltage at an mput terminal of
the coil, detect a stabilization of the voltage and modily a
cycle of said pulse-width-modulated signal when the stabi-
lization 1s detected.

8. The device of claim 7, wherein the management unit 1s
further operative to activate the electronic power component
that controls the power supply to the electric motor when the
stabilisation of the voltage from the input terminal of the coil

1s detected.

9. The device of claim 2, wherein the first power transistor
1s of the MOSFET type.

10. The device of claim 5, wherein the second power
transistor 1s of the MOSFET type.

11. A starter for a combustion engine of a motor vehicle,
comprising;:

clectric motor for starting the combustion engine; and

a device to selectively power the electric motor, the device
including a power switch connected 1n series with said
clectric motor in order to control power thereto,
wherein the power switch commprises a controllable
clectronic power component which 1s controlled by a
management unit operative to perform operations prior
to actuating the controllable eletronic power
component, said 1nitialization operations comprising at
least one of: a verification that an armature of the
clectric motor 1s not 1n rotation, a coil operatively
connected to the electric motor 1s not being supplied
with power and a check of a temperature of the motor.
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